esp@cenet document view 1/1^ — is 




DOWNLINK BROADCASTING BY SEQUENTIAL TRANSMISSIONS FROM A 
COMMUNICATION STATION HAVING AN ANTENNA ARRAY 



Patent number: 
Publication date: 
Inventor: 



Applicant: 

Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



WO9940648 
1999-08-12 

UHLIK CHRISTOPHER R; YUN LOUIS C; BARRATT 
CRAIG H; BOYD STEPHEN; GOLDBURG MARC H; 
PARISH DAVID M 

ARRAYCOMM INC (US) 
H01Q3/26 

H01Q1/24A3, H01Q3/26, H04Q7/36B 
WO1999US02108 19990203 
US1 998002061 9 1 9980209 



Also published as: 
f3 EP1 055267 (A 

Cited documents: 

EP0639035 
EP0777400 
GB2313261 
US5649287 
GB2295524 



Abstract of WO9940648 

This invention relates to a method and apparatus 
for transmitting a downlink signal (103) from a 
communication station to one or more subscriber 
units to achieve a desired radiation level over a 
desired sector (e.g., everywhere), the 
communication station including an array of 
antenna elements (109.1-109.M) and one or 
more signal processors (105) programmed (in the 
case of programmable signal processors) to 
weight the downlink signal according to one of a 
sequence of complex valued weight vectors. The 
method includes sequentially repeating 
transmitting the downlink signal, each repetition 
with a different weight vector from the sequence 
until all weight vectors in the sequence have 
been transmitted with. The sequence is designed 
for achieving the desired radiation level during at 
least one of the repetitions. In this way, every 
user in the desired region is transmitted to in the 
time period. 
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(57) [gfcj] 

[RSI BfS©^**— fcfefcOSfS©** 

Wl"<^*a^-i&J6lC®ex-7 i — >3>^6 1^>£( 
±©ftJA#3.:=.y h^>*>ij >£<I^(103)*iSifrr 

sfc»©2rsa&WiSSfc«*. 

>*© i -3ks^tj''»u «^*a*#ft-r* 
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[teasel &&*z&m*m\z&^xm*mi\ztemzfrz&m&-rz> 

T>^^m^-5r^U JiBES*^* h;KOV- ^^IS, ±B25£te©pg (b) 

Jiiaa^^^ h^©^— tr^xom&^f h/m* y^-y^ 

[S&*^8] ±I2fi^^<^ ir>^CDM^-<^ h/H*. liacoi 

-bfBSPg (a) ^»*;gU*, 

(ii) iaoa^3i^|iH^»)fc6«^^W^«ft<o^5r^y ynyft 

^mtt % &*zm<D*$m&mzmm't-z r ^ sr-atm*^ 9 ice**©**. 
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lfS*JSl4l ifeiSm^-r— ^a^ix FDMA/TDMA^fAO 

*<5vvriMlsl-afll**i 4 fcfB«<o *«fe 0 
SBljfcJS 1 114 ov^i*n*»KilB«<o3Srau 

(BMfc«l^— yrt^ift (DFT) G>«**** hAsfrbmfc£*lZtt#&2 0\£lBM 
ltfcjfcJl2 5] h^ov-^v*©****** WW*, ft 
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3 1] ±12 * ^ * * — #ft tt, 



(v) m^5^UlC^lt6¥^^^^O^ttr^95SUJC^ItS^^ 
V**-/^K*S»«C3ij:5*T±lBS:Rt(ii), (iii) 

&T/(iv)<Sr&!)3gU 

h/MD&H, IBS©** S*^ i/y S/a*-^ K.*ii:4 

*>9s puritan rm^-<^ b/Hi, -to* 9 su+te«^<*>ft*ttfci» 

[tt##3 6] WW*. m*"<* h;^-^y^ 
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£§6*^3 7ICfB«(Z>^fc 0 
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loooil 

i 99 7fi2^i o Hictiis^ttyt rmtLL^mt'**— 

^5fc^7>ft7 U-ZG-TZmm^T-i V* V*>fe©«*fc»*(DADIO TRA 
NSMISSION FROM A COMMUNICATION STATION WITH AN ANTENA ARRAY TO PROVIDE A 
DESIRABLE RADIATION PATTERN) J 6*@4$l¥tfcJSS0 8/9 8 8, 5 1 

[0 0 0 2] 

UtfMHF] 

[0 0 0 3] 
MJUSfH 

h (su) h*— s-*vk ^tb^-^y K ^Ib^x— *da#* 

(BS, BTS) ft*tfJ:5**^9— ^^^U^iifi^xAdS^lb^T 
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[0 0 0 4] 

W SriS^ -C ft £ -tr/w 7 - >x T * O&ortxotf] tt, AMPSM r 

57tn^r\ ryvx— > 3 y . • by— - TV 

K (ARIB) RCR STD-28 (^3^2) % 

1 995^12^, t^<t 9 JWKSJxfc^— • '^*r<< • ^ • fXTJ* 
(PHS) h3A^»Mr*Wtftf^^f A, JU'MtiMMla*'' 
n-/^t/7fA (GSM) ha^^tS^^/^fAT*)!), £ 
OGSMrohn/Wt tOtlll^tA'/^ay, DCS-1 80 0i:tt5 
1. 8GHz^3^ fWlPCS-1 90 0t#t^^r^!j*^l. 9 
GHz — yt/Hllt^TA (PCS) fs^'trfr*, whf)3o$rrc 

■ciiGSM© rae»j bfr-rZo phsmcsmwi — 2 aaomtB 

V*/ufcfcf*1-3) , fiPt,Wft^ (CCH) 
■fe*K 2W«h?7-f (TCH) -fey h«r«*-*-5. TCHty 

/V (BCCH) , ^V^^^/u (PCH) % 2fct5CC-e«:ltl3±lf3feV> 

^^ix^o *mmtts ^t©^yy k*** tjuraMttcWB-c 
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mm) -tZ>) fc*l:-<-^^T-^3 yic J: B c CHW 

<fe i-^ZWfr-r Kit m £ tt^«o ^ w ^i:Mt 5 r. £ #BfH ft!t <z>ttffi 

[000 5] 

(RF) ^(^jcT^^^T cbte. 

^i-T\s-z&im-rz>b, zmftm&nr*'** (sdma) awtprtei:*?) 
dma) ^■7 i Aic^Nt-5f^^^®:^'rv^/K ^^fir^-t^ (tdm 

A) ^^AlC*5»t^^^A^ny K =*—b'&mg>MT*±X (CDMA) 
^^AtC*>tt^=— h\ £l^FtTDMA/FDMAV;*xAlCtett£*^ 

[0 0 0 6] 



-10- 



• 



J: D ««&t«fl[*BJj:ov^-c«*f*iti-& Zt\z£*) Six, if 

[0 0 0 7] 

£ or * r y \c&\, ^xi*#r ^ft^^oy * > y ic^Tflr** 

oT. SDMAt^pffiSSti:, ^r-Ctt. fl£3W>^-* V^/vS*. 9 2 A^Uicoa. 
a«y^^Sr»U ^t, SDMAiV>5ffiS(j: s tS^O^^^SfcO 1 
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iH&f*? 1 A (SPATIAL DIVISION MULTIPLE ACCESS WIRELESS COMMUNICATION SYS 

tems)j tm-r^^mm^(o^m^ms 9 515, 378^(1996^5^ 

7 B3tfT) 642, 3 53^(1 99 7^6^ 2 4 BSSfT) , 

fi<0!7>( -Vl^^iS{B^>«*'T A (SPECTRALLY EFFICIENT HIGH CAPACITY WIRELESS C 
OMMUNICATION SYSTEMS) J £*ii/^0#S^S*^ 5 , 5 9 2, 4 9 0f 

(1 9 9 7^1^7 BSMt) % &nt LT:ir^&9 Jitf 

ill! ^tA (SPECTRALLY EFFICIENT HIGH CAPACITY WIRELESS COMMUNICATION S 
YSTEMS WITH SPATIO-TEMPORAL PROCESSING)] tm+Z&&Wi$f<D*m%Tftttim 
mo 8/ 7 3 5, 5 2 0^ (1 9 9 6^10^10 PWI) % tTC 

^VNT^J^^^"t"^^«>0^^^it (METHOD AND APPARATUS FOR DECISI 
ON DIRECTED DEMODULATION USING ANTENNA ARRAYS AND SPATIAL PROCESSING) J 

tm+z&miGvxmftnmmmo 8/7 29, 39ot (199 6^1 on 

[0 0 0 8] 

y P -K^t^f>f^ (Ntt) ii, *a<O^^V*/i/Sr»T»tkL^liao 
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^rS^rr^o r rutf^ft (NOR) j <d:/u-k* 
[0 0 0 9] 

*tmcm'& <ib i-caijeu-c) <o&-T>7-rm**vua\.Ti%m 

nsmxhz><Dx. 1 ABvhti&tmtiK^^xm^^bttz. 

?&ir^* — ft^fAtlt ^O^ftr/n — K***^*^ (3 6 0° tf> 

(fiP*>-fe:^^— ) »^^<yp-K^rt^f^^t 

h^hnb-rz. 1) r^faj ft, *5jo<t-t, m*±J?fa (NOR) 
S 0 2) fbco-fe/V^-^^A-CI^ ^{Bjti, 3 6 0° 

^FrJIS, MMZtilfK? 2— rh (#];ttf x 120° coir;?* — UioiN-tte, 12 

[0010] 
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[0 0 1 11 

[0012] 

s^ttx, tr-is ^r^m u-t it if— *&j&<omcm j &\cwitm&n'r 

fb^?5fe(0RTH0G0NALIZING METHOD FOR ANTENNA PATTERN NULLFILLING) J bM^S 
&m&n&5> 6 4 9, 2 8 7f (1 9 9 7^7^15 0^) 7^7 
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[0 0 13] 

f**APA#3.=.^ hj^Mt-rso »APttft»* (^^.tfta^k) *&ztb&r 

Sr^-T 5 £ £ A^Hia $ jx a e 

[0 0 14] 
[$8#i <£M^] 
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So 

[0 0 15] 

^ft^-Sr. 7^t|f(Dri/- SrWrSiifr*^— S'HVj^&anA**—* h 

ra^f+rft-srtSr*^ ^lt (b) ^litifc^^Dv^ryTtlt 
3S¥Wtt, ^*<£fclo<D|ft9JgUiH^^ 

[0 0 16] 
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[0 0 17] 

UXx*—#fl,Ar-? (WLL) ^^AIc^i-5t>^fc5o L*»Ufe**b* * 

FDMA, TDMA/FDMA, CDMA* &Xfi/JUZ&M<D^T*<( 
^# — ?^<<*ffl& iMZ-tt, AMPS, GSM, PHS^) &tim-fZZk& 

[0 0 18] 
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[0 0 19] 

9-}ft\Z.m&<OW&'** — > ISl£^»n (NOR) 

wfj (*n»fipajwiso8/9 8 8, 5 1 9-©-) icn*s*tfc*»*«v^r* 

[0 0 2 0] 
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liol^^ h/v (Witts &&<DmA&^~y h^j&feTZXo 
[002 1] 
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h/w*, skaawk (9*un3 6o° <o^tt) ic*5vnt*s— mm 

•Tar ft*»*»*-<^ h^S^ryftiH^oRicfl; 

[0 0 2 2] 
[0 0 2 3] 

*»Wrt, SDMA5r^p!7-rirU^ilft^x^, W-SDMA 

Jitfe±K©*5igf*«>*BB*flFfflJ«»0 8/7 2 9 f 3 9 0f(t ^ CD J; 3 ft 
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MA&zL-y hits @5&f&@£*rl-* 0 PHSii^n h=xyl/ds^ 

JSZfrZo ©3£iia<or7>f -^u^i/^xAii. v^-^u^xj— — y (wl 

^^iMfti^^/EOff-^ * y T 1 -* 9 ^Jll (POWER CONTROL WIT 

H SIGNAL QUALITY ESTIMATION FOR SMART ANTENNA COMMUNICATION SYSTEMS) J b 

m^z&mwf&<Dxm&nmmmo s/* n,.xu»(i99 8^2^ e 0 

&3ri-£V\&>&S S DMA AlCftV *T 5ri *SS ?K*lc9l L>fr 

&Wl7^t7 (FDMA) , =-K»»l#l7^t^ (CDMA) v Xtt 
^9I#f7^-fe^ (TDMA) i§8\ F 

DMAta-&*>4Jl5 (TDMA/F DMA) . 
[00 24] 

Sill *»W*rSW^#*^--*;*^-i (BS) o^t^$B^ut 

e»io3tt % :©/^y^etio3^i 
nitt/at^tio5iaot^i$n, roaaawu y£>-y 

hMCX V&TZb&XtZ. ftf^Ptyfl 0 5Ht, lo^l^ 
*A*M-:/n-fey-frJMi (DSP) , XfilOj^JicO^ffi-v^^u^a'fey^ ( 
MPS) % *V>filoJ^JiOMPSRT/lo^±(0DSP0i^*O^<0^a^ 
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29, 3 9 0fXtfi0 9/xxx, x x x &&&m£frtt\t\ &?L Ll^J&Jg 

7 5 ^ ICn- LTD S PXttMP S (loXliSS) 

\cte\,^xnftiStLltkZ\c. 01 omm* c ft fe;frSfc£3ltT-f-S <fc o Ic 
tloT, 8#^Ptytl0 5tt, ^^x— V<Dj£fgT>f^7l — tC 

WAM:* H1K11 0 6. 1. 106. 2, • • 106. m"C/7$HT^5o 

$tm*<>< t/^-xmm ^—zr^v** (tdd) ^n?* *mmn s ^ 

T V^-J-OJ^Safe <1 ? * (F DD) Zfem-tZ^— **T— 

, RF*i<i$Hr, mi(orm*^io9. i s 109. 2. • -109. 

bi*^RF«y M07. K 107. 2, "107. mi LT»-frStt 
[0 0 2 51 
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[0 0 2 6] 

So 

[0 0 2 7] 
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J3\ 1 o£U:<D+|fflJ^£ (IF) ittffiSrCR F^bT v ^JfeSJV *L 

m1@<DT^^^ft^<0^, ^t^m^or^^-^^l 0 9. l x 10 9. 2, 
• -10 9. mlCte^l&^RF^-y h 1 0 7. 1, 10 7. 2 X • • 10 
7. mlC:fctt5n<l(D>f :/**V*cD£*lC x 1^5Tfp^7^/W^ y l/#tfi 

is* <d&* \zmt£ S 5 r X *) mr £ Ht fc £ V \> 0 2 
fcfcx &*&3g^©2 0 3. 1, 203. 2, • - 203. mfc^U #j 

ftj^ic stasia hrt-ett^fc>tiTt>«t<x *LT»*:»«Krt 

2 0 3. K 2 0 3. 2v • -20 3. m$r^L N wCQ$§£\ ^r<7>S-* f* N mi 

^^<o#^^At*5fcft^^5^&^7-fe5/ hxfi^^pfra^o 
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IBtf)*S«FtftH®SSO 9/x x x, xxx^-) lC|^£*XfcWL L^^^GD^ 
^^f-Va RF V7f^ 10 7. l x 10 7. 2, • • 10 7. 

m£^i-*&K4£Jii£*us 0 :ogc4 1 14H, ft^lCj^i&ft^iry h& 
[0 0 2 8] 

q) ©s^itf ia ►) ^^-^^nss^^^^T wv 3 yc^^ 0 

[0029] 

SUfcSHIJBfc; lA«>1K3EflSMa t&frit?9>y y*flH9-*X£i-* J: 5 KdfcM 

9^Afci-*^8****tfRFS':*^Al 0 7. 1, 107. 2, - -10 

•ATifc>5* E2« x &ft«^gfc2 03. 1, 203. 2. • - 203. mSr^U 
% rOi^, <€:0><8-*tt* RF^fAl 0 7. 1 % 10 7. 2, • - 1 0 7. 
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[0 0 3 0] 

^ 9 -r -?$g£-r s »o«£9jr <t , r em±*m*m v ^tjib*/- ^ * 

[00 3 1] 

*>5o 

[0 0 3 2] 
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mt&. #<opHs^7 i Am 2 o 7 1-- i: 

£*1,5 0 ^PHS"C|ilo^7U- ^5ms-C$>6^f), ^tUS, 100 
LV^fAlCft^^^PHSm »^h^5 7U-A (2 5ms) 

[00 3 3] 
(0 0 3 4] 

±-c*>«. St^ictt, x^yhw^ • - w^ff5wt:oii 

^HiS*^* C©^«;, xu^h Wl e X p(j * 1 ) % . . w 

[0 0 3 5] 

tttntas is« w v — &fzzz-t <* tut* i-ry/n 
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[0 0 3 6] 

f nil, *»e35HM8*-*BI (DQPSK) -C&* 0 fi£oT, w ± = 

[w 11% - - Wi J x&?b. iSHomtojfloryrt*?" 
-CmiBorvftr^SW) id* 9i£{f Stus-^ff-fi-y 4J (t) 

y 1J (t)=w 1J * f n(s (t )) 
[0 0 3 7] 

^->Jr^(Dm1SO±I^^ h/u«r»fti-«flWJft*«fett, ( i - 1 % 
<fe><5o 
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w 



*s^fraijpmo9/xxx, xxx^) *«jti*ftfcv\, 

[0 0 3 8] 

% 

% generating an orthogonal set of weight using a complex 
% version of the Walsh-Hadamard matrix. 

% the weight vectors can either be the row or colomn vectors 

% of the base matrix W. 

m= 4 ; % m is the number of antennas 

pos=[l + sqrt(-l) 1-sqrt (- l)]/s q r t (2) ; 

neg=[-l-sqrt(-l) 1-sqrt (-l)]/s qrt(2); 
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a2=[pos ; neg]; 
a 4 =[a 2 a 2 ; a 2 —a 2]; 
a8=[a4 a4; a4 — a 4] ; 
if (m = 2) 

basis = a 2 
else if (m = 4) 

basis = a 4 
else if (m = 8) 

basis = a 8 
end; 

[0 0 3 9] 
DFTfi&fc 

ft) &x**<Dm»&imm. »t>x*7*-v=>x* (fft> os^^>;w 

-t?fc*o rftbli, W(Dfr (xriJiJ) -efco, i&U j 2 =-i-c&*o 

I»2] 



1 



2 /«i 
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[0 04 0] 

^TU'-jftmwSjxStfcKtt, *-oir**- fcaeo) tcfcfcS 

* h/uo«cJ:9fi|fcS*Lfcft«lt r$/7hj 2*t,a o mfS^^ft 
[004 11 

[0 0 4 2] 
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mt*. ^ hA&Hk (VQ) -Cfe^o VQ^lCO^ttt, i/WR. M. 
i£<D T-<^ WVfi^Hfc (Vector Quantization) J . IEEE ASS P-^tf^V 
, ^l^s i2f, 1984^4^ (I SSN-0 74 0-74 6 7) &^fi&£ 

[0 0 4 3] 

f/v*w k fc-r* 0 apt,, a kl #jE<D«M-0&«K ttt* kl W*"« 
[»3] 



a.* - 



HS4] 
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5#&#$>5o *^attll p1B<DS3m<* hyw pAoH^y^ 
S3k<^ h^Oft^TfeSn^OM^^ (=2— h>^) Sr«:S^5 0 

9#<ot0&a*.^ h/WfiLttiVN (WT(Dtt^5r^I) 0 ^ffi-r^^ 
[0044] 

1. pf@<Dfi»-<^ h/u (me>fi, w ± (i = 1, • • p ) -vmZtlZ) V 
S9=i-K-<* h/W (v k (k = l. • . n) -?**-hi-*o »* 

2. #ir*^ h/urr^tc (apt* i = i % . . prr^(c) , ^t©i = i, 

• • ntC*tL|| w ± -v k || ^ || w^vjl £*£<fc9fck£rji,W-fo # 

^ksbsii • • 'I'Kiiivvc rasaj ) 0 ^Tflwrasflwu rat^j mm 

[0 04 5] 

3. d<z>«fc ?jfc<&fi^-<^ h^w^^roS^ifi^glgzi-K^^ h/Vv k l:gi 

[*5] 
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2 



[0 0 4 6] 

(go d 2 ol^^| $ 1/5/ Va^ww K 6 d 2 ^_L-?&S»&U:H. K 
^^h/V$rv k (k=l, • • n) r.O=i— K-<* h/V£fe^£Hrt:n k m* 



6. japg2^JH£o 
3=L</\> 

[0 0 4 7] 



[»6] 




[ft7] 



COS0. 
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5ft. *coi:9(c^JE$*vSo flJUb. 3— K^^ h^v k ^S^$n^n k m^-< 
* h^w l>k ^t1-5^h!;^^tc^tNT^i[^ (SDV) SrHfirU * 
LT#a-K^ h^v k (k=l N • • n) fr, =-K-<^ h/uv k i:^^n 
n k fi*^ h/u w lt k jc*5 V ^TSVD 5 d b \c £ *) # bi%1t±1t Z> » 

[0048] 

/^#S*&ffi-C&»3 % tltm^7C-Cfci 0 ^r»C^^r— XT? ft. 12^®CD^ 
3§££;ft,5o 03aW3blt #*UV>a— H"** 

At^^s 03 am 3 3 3, 3 3 5, 3 3 7 3 9 fc#f^lt$Hs 

*LTl2l3b-Cti:. 3 4 3. 3 4 5. 3 4 7^3 4 9tft#l«tl5 0 12 

hA'tf*|DU:»l&S*U ®3a^3-K^ h;^3 3 3, 3 3 5 

. 3 3 7M3 3 9"Cfc^ jgb<DfBK s h/^ft. ^<OMc^J& 

El 3 a \Z&m 3 0 3 UTEI 3 btC/£«3 1 3T;3*£*L, LT^gKte. 
i*3a&tf3 blC#*lrP l r P4 1 ^P 1 a -P 4 2 T»*J»va^a. ffigcD 
©|«^*5^ea-K-<^ h/K 0J*tf. BI3 b<Da— K*<* hA-3 4 3, 34 5 
, 3 4 7&tf3 4 9 ft, &&m<Dm&<Z>m&'<? h/^<0±> h P>T K"e$>^ 0 « 
oT. ®3b<Oa— ^3 4 5(1, 0 3 a(^|«P 2 1 Mlt5 4oOt 
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/Wis ft«W»»)StOa-K^ hyu-C^5o 
[0 0 4 9] 

*u$j&aop scorns* h;^b^^yy ^^*^i^Mtstr6©i 

B»J<E>#*fctt:. tt#MK5Mft (SVD) (D&m&^-xb-t-Z, k*<* WHS** 
l. pfSos*^* h^&^-rs^hy [ Wl% . • Wp ] tcs^Tte 

So 

[^8] 



*"hFhT i = 

[0 0 5 0] 
[00 5 1] 
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{b3£fKtf>43H4iC&E (Note on the properties of a Vector Quantizer for LPC 
Coefficients) J x ^/V « ^rAX ■ J-? —jjjV • fvK $6 2^ ^ 

1 983^ 10^, 12 6 0 3-2 6 1 6^— ^^M$tlfcV\ ^cO 

[0 0 5 2] 
[0 0 5 3] 
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[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 
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[0 0 5 7J 

rftjgj ^T-e^il-rSo !>^->**-^/w 

a t = [a tJL a t2 „ • • a t J T 
fflU 0 T l*> £MM1ST?*>*K ^tta tJ (j=K • -m) 
5 1 — ><7) j #|oryft*f*^!)^- h* — 5^A^a^£*ufcHMItt| 



[*9] 



[0 0 5 8] 

^*kl«*lJ:»U-C«»«:*t6 |w*a t | 2 XH: |w*a t | *i^f6w 
&58R-*-3o rix^, ±|£cd r*iB//j h^b *fc$*i,<5t><D 

^ta t ^t«) tC*tLT, ft0^jrl^-f«*PNLTY«rlHf-r*r. 
[*1 o] 



PATL7r-201og 10 (- 




[0 0 5 9] 

fffcgffiSUfc) tt, r^pj^^j w^jttf 
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[0 0 6 0] 

»t=V a tG +(l -y) a rR 
<&U a tG l±&fa^«»#Tifc9, a tR tt7^A&#-0fc») x ^ttvlt r 

10 0 6 1] 

#^tt^ffllB#-Wt^fr«-»N*5l 0 f OOOtfcot, y 0 

(ftftK?^*) % o. 5Mi. o (X^icaflHfctt) <D»&K:o<,vc#* 

J^f— >r>*/^y$:1rif£t>t£^b. r = 0 X y = o..BWy = i. 

PNLTY^ttls 14. 6dB, 15. 0dBSV29. 

^^^/u^mn^^Mcmm^r^Mcm^^x 1 6. odB^tn. 8 

[0 0 6 2] 

DFTa*^~^V^V^#^ 1 o 

, 0 0 OlHlCOlfcfTtCttU V = 0, y=0. 5&tfy = 1 . O^MlCOV^, 

f?51fc*BTIi, PNLTY<£>¥i$<tli, 7=0, 7 = 0. 5Kt^v«l. 0<om 
5. ldB, 5. 2dB&tf7. 3dBtfci 0 fcJKSft* 
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[0 0 6 3] 

o r^>^ai/->9^i± % io, oooiHi^^fT^u, y = 

0, 7 = 0. 5Rtfy=l. O^^fcloivT* 06 a, 6b&t*6cld 

PNLTY^I^ 7=0, y = 0. 5^7 = 1. 0 CO^^lC, 5 
. 4dB, 5. 0dBW4. 0dBtfc5 e ««Sn«lBIA*a-y h 

<D8o%\cmmtz><o\c&m*&ffi±. ^v^ic^t, 5. 3dB 

[0 0 6 4] 

[®U 

[02] 
[[23 a] 
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[03b] 
[04a] 
[04 bl 

rtt^O. O.OOEI©Ktf«rffofc«^<DPNLTy^ 
[@4 c] 

[05a] 

*«W01O©(«||^^t 1 0, 0 0 OSl0>ttff*4TV\ y=0<D4§^C 
[05 b] 

1 OO^ikll^V^T 1 O, 0 0 01b]<Z>$Wt&?TI\ y=0. 5 CD$§ 
[05 c] 

*X9f0lo0ft9ttc£<<5(,<tTl 0, 0 0 O|e]0>KfT£rffV\ y = l. 
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[B6a] 

*&m<o&i<omk\zm<5\<*x 10, ooo m^mr^ff v\ 7 = 0 <dwt&\^ 
*&w<D&\?><ftmz&^x 10, 000 \EKDmT&'<j\s\ v = o. 5 

IK 6 c] 

#&^OBU<^4^lCg-5VvT 1 0, 0 0 0®<D&$7&ff\,\ v = l. 0<O^ 
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